Background: The pharmacological stress echocardiography with dipyridamole is known as safe and accurate test for diagnostic and prognostic investigation of coronary artery disease, particularly useful for elderly who have comorbidities that limit the use of physical stress. Few studies have evaluated the safety of this method in patients over 80 years.
Introduction
Pharmacological stress echocardiography using dipyridamole is recognized as an accurate and safe test for diagnostic and prognostic investigation of coronary artery disease. 1 It is a relatively accessible tool that is especially useful in individuals with advanced age, who have higher prevalence of musculoskeletal, vascular and neurological conditions that limit the use of physical stress.
Dipyridamole is a coronary vasodilator and its effects result from inhibition of adenosine uptake. The development of abnormalities in the test is based on the ability to cause heterogeneous distribution of regional blood flow and consequent abnormalities in systolic movement and thickening of the ventricular walls induced by ischemia. 2 The test is known to be safe in the general population. The international registration of the Echo-Persantine International Cooperative Study Group showed a prevalence of major complications (acute pulmonary edema, ventricular tachycardia, myocardial infarction and cardiac arrest in asystole) of 0.07% in patients aged 24 to 80. Other minor complications were tachyarrhythmia (0.1%), hypotension and bradyarrhythmia (0.5%). 3 However, there are few studies evaluating the safety of stress echocardiography with dipyridamole in individuals aged over 80, which increasingly represent our population.
The objective of this study is to evaluate the safety of pharmacological stress echocardiography with dipyridamole in octogenarians.
Methodology
A retrospective descriptive study included patients older than 80, who underwent pharmacological stress echocardiography with dipyridamole from 2004 to 2015, recorded in the database of the echocardiography laboratory of a tertiary hospital.
As a routine of the health service, the patients were advised not to smoke and to avoid using xanthine derivatives such as tea, coffee or soft drinks for 24 hours before the test. The patients underwent a clinical interview and had resting electrocardiogram and echocardiogram before the stress protocol.
Demographic data and clinical history were collected (symptoms, cardiovascular risk factors, history of coronary artery disease, previous coronary artery bypass grafting, treatments in course and test indications). Second or third degree atrioventricular block, sick sinus syndrome, asthma and bronchospasm are contraindications to stress with dipyridamole. 4 For atropine, the main contraindications are glaucoma and prostatism. 5 The standard pharmacological stress protocol was a continuous intravenous infusion of dipyridamole at 0.84 mg/kg for 4 minutes. Atropine was used at a dose of 1.0 mg and/or hand grip maneuver at the discretion of the doctor running the test in the 6 th minute. At the end of the test, aminophylline was used in all patients in the 10 th minute. 6 Coronary flow reserve (CFR) in the anterior descending coronary artery is part of the standard protocol of the institution. CFR is estimated by the ratio between the peak diastolic velocity in hyperemia induced by dipyridamole and at rest. CFR is considered low when it is smaller than 2 and adds independent prognostic value of segmental contractility analysis. 7, 8 Analysis was conducted in 16 segments and five possible answers according to the segmental contractility: normal, hypokinesia, akinesia, dyskinesia and aneurysm. 9 The test was considered positive for ischemia when there was a new segment impairment or additional in a previously hypokinetic segment.
Recommendations for test interruption were: ischemia in two or more left ventricular segments, especially in the presence of cavity dilatation or reduced ejection fraction; occurrence of advanced and persistent atrioventricular block; another complication or significant side effect. 10 In assessing the safety outcomes, major complications were: acute pulmonary edema, tachycardia or ventricular fibrillation, acute myocardial infarction, or urgent coronary artery bypass grafting, cardiac arrest and death. As minor complications, we considered prolonged ischemia (defined as persistent ischemia after using aminophylline), symptomatic bronchospasm, bradyarrhythmia and tachyarrhythmia.
Study population
The records of 262 patients aged 82.8 (± 2.9 years) were analyzed. Of these patients, 56% were females.
All tests were performed to evaluate ischemia and in 29% of patients, the investigation was part of the preoperative risk assessment. Regarding the symptoms, 43% of the patients had dyspnea, 34% had atypical pain, 18% had typical pain and 4% had syncope.
Regarding the risk factors, the prevalence of hypertension was 87%, dyslipidemia 55%, diabetes 23% and current smoking habits 1%. In this population, 28% of the patients had known coronary artery disease, 22%, contractility abnormalities at rest and 10%, acute myocardial infarction, and 18% had undergone percutaneous coronary angioplasty and 2%, coronary artery bypass grafting ( Table 1) .
As for the medications, 56% were using statins, 53% used diuretics, 49% used acetylsalicylic acid (AAS), 13% used clopidogrel, 44% used beta blockers, 36% were using angiotensin receptor blockers and 33% used angiotensinconverting enzyme inhibitors. Of the patients, 18% had contraindications to the use of atropine.
Results
The test was positive for ischemia in 24% of the cases; in 6%, there was reduced ejection fraction; and in 3%, the test was discontinued earlier for positivity. The flow reserve in the anterior descending artery was assessed in 215 patients (82%) and in 38% of the cases, it was reduced. Atropin was used in 52% of cases.
The incidence of complications in the study sample was 3.4% (9 cases), with only one major complication (0.4%).
The major complication was a case of prolonged ischemia requiring urgent invasive treatment. In this case, the patient had mild hypokinesia in the segments anterior medial and septum apical at rest. On stress, the test was discontinued earlier for positivity in low dose, with akinesia in the segments inferior apical, anterior medial and apical, anterior septum medial and septum apical, with a drop in ejection fraction. Because the patient continued with chest pain despite the medical therapy established, the patient was referred for emergency coronary angiography, which revealed total occlusion of the medial anterior descending and proximal circumflex arteries; the patient also presented mild collateral circulation to the distal anterior descending artery. Angioplasty was performed with the implantation of three stents in the circumflex artery; it was not possible to run the guide wire due to obstruction of the anterior descending artery, considered as probably chronic. There was improvement in the patient's symptoms. Resting echocardiogram was conducted on the day following the event, showing hypokinesia in the inferior apical and septum apical segments.
The other complications were: Two cases of prolonged ischemia treated with intravenous beta-blockers (metoprolol) and 6 cases of arrhythmia. Among these, there was one 2:1 transient atrioventricular block and 3 transient supraventricular tachycardia events. One patient had sustained supraventricular tachycardia reversed with adenosine and another one had atrial fibrillation and was referred for the hospital's emergency department. The main symptoms caused by the test were headache (14%), chest pain (9%), palpitations (7%), dyspnea (6%) and nausea (2%). The test was discontinued earlier due to symptoms only in one case, due to nausea.
Discussion
With the progressive increase in the population's life expectancy, we need accurate non-invasive tools to establish diagnosis and prognosis of ischemic heart disease in old age patients.
The safety of stress echocardiography using dipyridamole in accelerated protocol and atropine was also demonstrated in an Italian study with 337 patients with good tolerance and no major complications. 6 Similarly, another group of researchers using dipyridamole stress protocol similar to our study found that the test is feasible and safe in a publication including 752 patients in which wall motility and coronary flow reserve were simultaneously analyzed. 7 As expected, we observed in this sample a high prevalence of risk factors and known coronary artery disease, which could result in a significant increase in major complications, but this was not observed.
In line with literature data on the general population, we found a low incidence of major complications in a selected group of patients aged over 80 years, which was only 1 case (0.4%), due to severe persistent ischemia.
In the general population, the international registration of the Echo-Persantine International Cooperative Study Group 4 , evaluating 9,122 patients aged 24 to 80, found 7 cases of major complications (0.07%), 6 of which are related to ischemia. This study revealed that in these 6 cases, the professional doing the test was still learning, showing that experience in performing the dipyridamole stress echocardiography is connected with the safety of the method.
Analyzing the characteristics of the subgroup with complications (Table 2) , we observed that more patients presented abnormalities in contractility at rest, the use of atropine was larger and more tests were positive for ischemia. The association between the use of atropine and the presence of ischemia with the occurrence of complications has also been found in previous studies. 4, 11, 12 Limitations This study has some limitations related to the relatively small sample size and retrospective design, which may have resulted in underreporting of minor symptoms.
Conclusion
Although it is a small sample, we can conclude that stress echocardiography with dipyridamole was a safe test in the selected group of octogenarians.
